
Fermilab FERMILAB-CONF-07-581-E

���������
	��������� ����� ����� ������ "!#�$ %���&�
��� �'�)(*���
	��+� ����� ,-�.�+!/	0�)���
12!43�3� 65�!879!��: 

;=<?>A@CB4<�DFE/G->CEIHKJMLONPGMB:Q�RCETSVU
WX<->A@�UKYZS[GM\]\^<?_�G-B#<IQ4`]GM>Aa4b
ced:f0d+g-h#i4jlk/mnhpo-j�qFjsrut$vOcewxt/y{zn|

}�~?�u�����I�����:� hV�uh#�=k/��w[t
r�h4ylh4�4wujsk8m�k/��wu�nh���k8r�w��uh4�#h#mIw[����f�t/mno������uh4r��ny{wur[k/mTwuk/���I��t��u� t�m�o$¡2t/m�o
¢+£=k8r�k8mZ�-�uk8�=h4��wujsh#r#¤=£nt/r�h�o$k/m*¥�h#¦/t�w��uk8m�§¨�nm�©"ont�wxt?ªC¥«�nh�ylt��u¬/h
oMt�wxt/r�h�wurVk/�«¡t/mnoZ¢+£=k8r�k/mnr:t�ysylk�®
tT¦¯h4��zZ�-�uh#�#jsr�h���h�t�r��M�uh#��h#mIwVk/�«wu�Mh°¡±�°t�r�rpt/m�o*oMh�wxt/jsysh�o)r�wu��o-jsh#r�k/��¦8h#�4wuk/�p£=k/r�k8m��M�uk?oM�M�4wujsk8m)t/m�o
t/r�z-����h4w��ujsh#r#ª³²¨r�r�kI�#jlt�wuh�o��M�uk?o-�n�4wujsk/m´k/�[¦¯h#�4wuk��
£=k/r�k8m���t�js�ur
��t/rK£=h#h#m´k/£nr�h4�u¦¯h#o´t/m�o´�4�uk/r�r
r�h#��wujlk/mnr
��t�¦¯h�£=h#h#m´��h#t/r��M�uh#oAª�¥«�nh�wuk8�´�I�nt��u�*jlr�£=h#jsmn¬�r�wu�noMjsh�o�jsm�¬��uh�t�w"oMh4wxt�jlyO¤0t/m�o´t$�-�uh#�#jsr�jsk8m´k���µ/ªsµ·¶¸jlm
wu�nhp��h�t/r��-�uh#��h#mIw¨k/�¹j{wurV�°t/r�r¨��t�rV£=h#h4m�t����Mjsh#¦¯h�oCª=¥«�nh��M�uh4�#jsr�h
�?mnk�®�ysh�oM¬/hKk��Fwuk8�*t/mnoZ¡º�°t�r�r�h#r:t·�uh
�#k8mMr�w��xt/jsmnjsmn¬"wu�Mh�t/ysysk�®«h�o$�°t�r�r��xt/mn¬/h�k/�»t
r�wxt�m�oMt��xoT��k?o-h#yC¼Vjs¬8¬/r[jsm�t�m��Mmn�M�uh4�#h�oMh4m?wuh#o°®«t�zIª
½M}«¾¹¿�� µ#ÀMª Á��-ª f0� � £=k/r�k8mMr�Â)µ#À-ª Á��-ª ¼V�ÄÃ´£=k8r�k/mnrVÂ�µ4ÀMª Å¯ÆIª ¼:t�¥�k8�)�?�nt��u�?r[Â)µ#ÀMª Ç/�-ª È�m¸gIwxt/mnont��xo?É
��k?oMh#yC¼Vjs¬/¬8r¨£=k8r�k8mMr

Ê+ËuÌ»Í�Î4Ï:ÐVÑ�ÒÓÍ-Ô^ÏVÌ

Õ RCE�SVU
W�<->A@ U
Y�E�Ö=×ÓE/B�`ÙØ$E�>nQ4a«<?B4EVØ ÚC\]Q�`Ù×CÚCB4×ÓGnaxE:@=E�Q�E/Û·Ü
Q�G-B#aKQ4<-Ýn`Ù>CÞ�@C<IQ#<�<IQ"Q�RCE Õ E�ßI<IQ4B�GM>�S[GM\]\Ù`^@=E�B8à Õ RCE Õ E/ß¯<?Ü
Q�B4G->�×CB4GIß�`Ù@=E8a�×CB4G?Q4G->�á=<?>nQ�`Ù×CB4G?Q�GM>�Û�G-\Ù\]`^a�`]GM>Aa�<IQV< Û·E/>nQ�E�B�Ü
G?NOÜ�Ø$<Ma�apE�>CE/B�ÞMâ�ã ä�åçæMà èMé Õ E/ê à�ë�>�ì?Y-YAæ"Q�RCE Õ E/ß¯<?Q�B4G->
í ÚC>�ì"_�E�Þn<?>Fîn<INOQ4E�B[<�ïAß-EpâME/<-B�×ÓE/B�`ÙG=@�G?NFa�`]ÞM>C`lï�Û�<?>nQ¨ÚA×=Ü
Þ-B#<-@=EKG?N»Q4RCE�<-Û/Û·E�\ÙE�B#<IQ4G-BV`lQ#axE/\lN«<?>A@�G?N¹Q�RCE SVU
WX<->A@�U
Y
E·Ö=×ÓE/B�`ÙØ$E�>nQ4a/à0ð�Û�Û�E�\ÙE�B#<IQ4G-B
×ÓE/BxNPGMB�Ø�<?>ÓÛ·E/a�RA<¯ß-ETÝ-E/×=Q
`ÙØ�Ü
×CB�GIß�`Ù>CÞ°a�`]>AÛ�EpQ4RCEKaxQ4<-BxQVG?N í ÚC>)ì=à�ðñ×�E/<?Ý$\ÙÚCØ$`]>AGMa�`lQuâ$G?N
ì=à èMì�òóæ8Y-ô4õ�Û·Ø)ö�õ/a·öFHKRA<-ap_ÓE/E�>´B4E/Û·E/>nQ�\Ùâ�<-Û#RA`]E/ß-E/@FîC<?>A@
Ø�GMB�E�Q�RÓ<?>ø÷�NP_³ö³H�G-NK`Ù>MQ4E�ÞMB4<?Q�E/@X\]ÚAØ�`Ù>CGnax`]QuâùRA<Ma$_ÓE/E�>
@=E�\Ù`]ßME�B4E/@øa�G�N�<?B*Q�G�_ÓG-Q�RñE�Ö�×�E�B4`ÙØ�E/>nQ4a/à Õ RCE�@=E·Q4E/Û�Q4G-B#a
Û·G-\Ù\ÙE/Û�Q�@C<?Q4<)ú�`lQ4R.<->.<¯ßME�B#<?ÞME°E·ûZÛ·`ÙE�>ÓÛ·â�G-N[<?_�G-Ú=Q°ünýMþ*à
ð�a�G?NpQ4RCE/a�E)×CB�G=Û�E�E/@C`]>CÞna�î�ÿ ì=à{ý�NP_Fö³H*ú[E/B�E�ú�B�`]QxQ4E�>XQ�G
Q4<?×�E�_�âZE/<MÛ#R�E�Ö=×ÓE/B�`ÙØ$E�>nQ/à

ð'@=E8a�Û�B�`Ù×=Q4`]GM>*G?N»Q�RCE SVU
Wù<?>A@)U
Y ÚC×AÞ-B#<-@=E8@*@=E�Q�E/Û·Ü
Q�G-B#a:Û�<->)_�E"NPG-ÚA>A@)`]> � æ���à
��� ��Ì�Ð	��
�Î4Ï�������¹ÒAÍ-Ô^ÏVÌ��������=Ñ�Î�������Ì»Í��
� <->A@��ù_ÓGnaxGM>AaF<?B4E�×CB4G=@=ÚAÛ�E/@�<IQ»Q�RCE Õ E/ß¯<?Q�B4G->
Q�RAB�GMÚCÞ-R "! <?>C>C`ÙRC`Ù\Ù<?Q�`ÙG->*<->A@�<?B4E�`^@=E/>MQ4`lïÓE/@�_�â�Q�RCE/`]BV\ÙE�×=Q4G->C`^Û�@=E�ÜÛ�<¯â�`Ù>nQ�G´E/\]E8Û�Q�B4G->Óa�îFØTÚCG->Óa <?>Ó@�Q#<?ÚAa/à Õ RAE*ax`ÙÞ->Ó<IQ�ÚAB�E�`^a
Þ-`Ùß-E�>._�â�RC`ÙÞ-R�E�>AE�B4Þ-â�Û#RA<-B�ÞME/@�\]E/×=Q�GM>Aa°<?>Ó@�RC`ÙÞ-R�Ø$`^a�axÜ
`]>CÞ°Q�B#<?>Aa�ß-E/B4a�E:E�>CE/B�ÞMâ°NPG-B � Û/<?>A@C`Ù@C<?Q�E8a¨<?>Ó@�Quú[G�GM×C×ÓG-Ü
ax`]Q�E/\]âùÛ#RA<-B�ÞME/@�RA`]ÞMRXE�>AE�B4Þ-â�\ÙE�×=Q4G->AaTNPG-B#� Û�<->A@=`^@C<IQ4E/a/à� <->A@�� `Ù@CE�>nQ�`]ïÓÛ�<?Q�`ÙG->'`^a�<+Ý-E�âó`]>AÞ-B4E/@=`ÙE�>nQ�NPG-B´Q4G-×
×CR�â�a�`^Û�a/à � <?>A@$�ñ_�GMa�G->)@=E/Û/<¯â=a[<-B�E
G?NOQ4E�>�Û�G-Ø$×�G->CE/>MQ#a
G?N _A<MÛ#Ý�Þ-B4G-ÚC>A@ñ`]>'axE8<?B#Û#RCE/a*NPG-B�×CB4G=Û·E8a�a�E/a�_ÓE/â-GM>A@øQ4RCE
auQ#<?>A@C<-B4@TØ$G=@=E�\»L ;&%�b«<->A@³î?_�E�`Ù>CÞ�B4E�\^<IQ�`Ùß-E/\]â ú[E/\]\=Ý�>CGIú�>
×CB�G=Û�E/a4axE8a�î·<-B�E«ÚAa�E/@KNPG-B¹Û�<?\Ù`Ù_CB4<?Q�`ÙG->Aa³<->A@"@=E·Q4E/Û·Q�G-B¹Û#RCE/Û#Ý=a/à
')(*,+.-0/21 rut�m�o?�xt-ª ysh#k8mMh�3V�njOª jsmM�^mAª jsw

Õ RCE�a4<?Ø$×C\ÙE/aTG?N � <->A@��ç_�GMa�G->X@=E8Û�<¯â=a�Û·G-\Ù\ÙE/Û�Q4E/@�_�â
SVU
W�<?>A@°U
Yp>AGIú.>�ÚCØT_ÓE/B»`Ù>°Q4RCE¨Ø$`Ù\]\Ù`]GM>AaFG-NCE�ßME�>nQ4a/î/<->A@
RA<¯ßME�_ÓE/E�>´ÚAa�E/@�Q4GZ×CB4G�@CÚAÛ·E�E�Ö=Û�E�\Ù\]E/>nQpØ�E8<-a�ÚCB4E�Ø$E�>nQ4apG?N
E/\]E8Û�Q�B4GIúVE/<?Ý$GM_AaxE/B�ßI<-_C\]E8a�à

ë�>AÛ�\]ÚÓax`Ùß-E�Û·B4GMa4aKa�E/Û·Q�`ÙG->AaKG?N¨_�G?Q4R � <->A@4� ×CB4G=@=ÚAÛ·Ü
Q4`]GM>�RA<¯ßMEK_�E�E/>�Ø�E8<-a�ÚCB4E/@Z`Ù>´<?\Ù\0Q�RCE"Q4RCB4E�E"\]E/×=Q�GM>)@CE/Û�<¯â
Û#RA<->C>CE/\Ùa � ì5��àAð�\]\FØ$E8<-a�ÚCB�E/Ø$E�>nQ4ap<-B�E"`Ù>�<?ÞMB�E/E�Ø$E�>nQ:ú�`lQ4R
Q4RCE7676�D98�Û�<?\^Û·ÚA\Ù<?Q�`ÙG->Aa � ÷:��à Õ RCEK<MÛ�Û·ÚAB4<MÛ·â�`Ùa¨\]`ÙØ$`lQ4E/@Z_�â
a�â=auQ4E�Ø�<IQ4`ÙÛ)E�;0E/Û·Q4a�Le@=G-Ø$`Ù>A<IQ4E/@+_�â�Q�RAE�\]ÚAØ�`Ù>CGnax`]QuâùÚC>=Ü
Û�E�B�Q4<?`Ù>nQuâZG?N«énþ�b�à

Õ RCE)\^<?B4Þ-E�axQ4<?Q�`^auQ4`ÙÛ/aTÛ�G-\Ù\]E8Û�Q4E/@X<-\]\ÙGIúpa�SVUKW'Q4G�×AB�G-Ü
@=ÚÓÛ·EX<=<?>�L@�KbBA�<�CóØ�E8<-a�ÚCB4E�Ø$E�>nQ´NPG-BD�FEGA5H�IKJ L5MLMö
E/ß-E�>nQ#a[GM_=Q4<-`]>AE/@�NPB4G-Ø æMà]æ�NP_³ö³H�G-N�@C<?Q4<Cà�W�`]ÞMÚCB4ETæ"axRAGIúpa
Q4RCEN<?>�L@�KbBA�<�C�@=`^axQ�B4`]_CÚCQ�`ÙG->�Û�G-Ø$×A<-B�E8@�Q�G°Q4RCE�GMB�â$×CB4E/@C`ÙÛ·Ü
Q4`]GM>Fà Õ RCE�Q4G?Q4<-\°Û·B4GMa4a�axE8Û�Q�`ÙG-> `Ù>MQ4E�ÞMB4<?Q�E/@óGIß-E/B´<?\Ù\°@=`lÜ
E/\]E8Û�Q�B4G->øB#<?×A`Ù@=`]Q�`ÙE/a*`ÙaO>�L@�Kb�å ì?éM÷Cà ÷�P�Q YCà è-÷ÓL�axQ4<?Q#bRQ
÷AàTS?èAL�a�â=auQ�bÓ×C_Fà Õ RA`Ùa³Ø$E8<-a�ÚCB�E/Ø$E�>nQ/î·ú�`]Q�R�`Ù>AÛ�B�E8<-a�E/@
auQ#<IQ�`^axÜ
Q4`ÙÛ/a�î0Û�<->�_ÓE�ÚAa�E/@�Q4G�Û�G->AaxQ�B#<?`Ù>�Q�RCE�×A<-BxQ4G->�@=`^auQ4B�`Ù_CÚ=Q4`]GM>
NPÚC>ÓÛ�Q�`ÙG->Óa°LVU[UKW«a#b�à

í E8Û·E/>MQ4\]âMî=SVU
W�Ø$E/<MaxÚAB�E8@$Q�RCE
B#<IQ�`ÙGXW G-N¹Û·E/>MQ4B4<-\lÜ Q�G-Ü
NPGMB�ú:<?B#@$Û·B4GMa4a�axE8Û�Q4`]GM>Aa�NPGMBZY !YOJ � J[L5\Z<?>A@$GM_=Q4<-`]>CE8@W å¸YCà èMìMý)Q�YCà Y-÷M÷ � P���à Õ RCE$\^<?B4Þ-E/axQ�E·Ö=×�E�B4`]Ø$E�>nQ#<?\�ÚC>=Ü
Û�E�B�Q4<?`Ù>nQuâ-î=@=ÚCE"Q4G$\]ÚCØ$`Ù>CGMa�`]Quâ-îAÛ/<?>AÛ�E�\^a[`Ù>)Q�RC`^a:B#<IQ�`ÙGAà Õ RAE
Ø$E/<MaxÚAB�E/Ø�E/>nQ Û�<?>�_�E*Û�G-Ø$×A<?B4E/@�Q4G´Q�RCE/G-B4E·Q4`ÙÛ/<?\�×CB4E/@C`ÙÛ·Ü
Q4`]GM>Aa�G-_CQ4<?`Ù>CE8@*ÚAa�`Ù>CÞZ@=`];�E/B�E/>MQ^U[UKW«a°LeaxE/E�W¹`ÙÞAà�ì-b�à Õ RC`Ùa_ ÚA<->MQ4`lQuâ�`Ùa*axE/>Aax`]Q�`Ùß-E�Q4G�Q�RAE � B#<?×A`Ù@=`]Quâ�@C`ÙaxQ�B4`]_AÚ=Q�`ÙG->Fî
<->A@*×AB�GIß�`^@=E/a�<�>CGIßME�\0úV<¯âZQ�G�Û·GM>AauQ4B4<-`]>�Q�RAE`U¨U
W�a/à

ab� �c�Z���=�c���Z�CÑ�Îd���b�«Ì»Í
Õ RCE � Ø�<-a4a[L@egf�b»`Ùa¹Ø$E/<-a�ÚCB4E/@�`Ù>�Q4RCEhL:\ <?>A@jiZ\ Û#RA<?>CÜ
>CE/\Ùa»NPB4G-Ø�<pØ�<IÖ=`ÙØ ÚCØ'\Ù`]ÝME�\Ù`]RAGnG=@"ïAQ¹Q4GpQ�RAE[\ÙE�×=Q4G->�Q4B4<->AaxÜ
ßME�B#axEZØ$GMØ�E/>nQ�ÚCØ <?>Ó@�Q�RCE*Q�B#<?>Aa�ß-E/B4a�E�Ø�<-a4aTa�×�E/Û�Q4B�ÚAØ)î



kml:npo�qBlXr�s�t:n"s u7s�vGwVsyx

Boson Rapidity

0
z

0.5
z

1
{

1.5
{

2
|

2.5
|

3
}

Boson Rapidity

0
z

0.5
z

1
{

1.5
{

2
|

2.5
|

3
}

/Z
)/

0
.1

(P
b

)
* γ(

σ

0
z10

20

30
}40

50
~60
�70
�80
�

 < 116/Z*γ�66 < M
�

 (no lum. uncertainty)σ�+ : measured �
- : NLO CTEQ6.1 prediction scaled 

(Z)
�

σ�to measured 
�

-1
CDF Run II Preliminary with 1.1 fb
�

�����p�m���A¥«�Mh¨��h#t/r��M�uh#o,�:�"���:� vO���uk8r�r�h#rx|¹�4k8����t·�uh�oKwuk:wu�Mh#k/��z
�M�uh�o-js�4wujsk8m�vOr�k/yljlo�ysjsmnh�|«�Ùk/�:¢D���y�"�5�»ª

0.88

0.89

0.9

0.91

0.92

0.93

0.94

0.95

0.96

0.97

0 5 10 15 20 25 30 35 40

CTEQ6.1 PDF
�

Data
�
± 1 σ�  eigenvalues
NLO theoretical expectation

PDF eigenvalue

C
en

tr
al

/f
o

rw
ar

d
 a

cc
ep

ta
n

ce
 r

at
io

0.88

0.89

0.9

0.91

0.92

0.93

0.94

0.95

0.96

0.97

0 5 10 15 20 25 30

MRST01E PDF
�

Data
± 1 σ�  eigenvalues
NLO theoretical expectation

PDF eigenvalue
�C

en
tr

al
/f

o
rw

ar
d

 a
cc

ep
ta

n
ce

 r
at

io

�����p�����C����f$hd -�=h4�ujs��h#mIwxt�y¯�xt�wujsk�k/�n�#h#mIw��xt/y{ÉPwuk/ÉP�^k���®�t·�xo"�4�uk8r�r
r�h#�4wujsk8mMr[vOr�k/ysj]o�w��uj]t�mn¬/ylh4rx|F�#k/����t·�uh�opwuk[wu�nh��«¥¡�¢:Å-ªsµ�vO�n�M�=h4�
�nysk/w�|:t�m�oO£�§:g-¥��-µ�¡óvOysk�®«h4�p�Mylk�w�|:t/�#�4h#�Mwxt�mn�#h
�xt·wujsk8r°vOr�k8ysjlo
�#j{�u�#ysh#r:t�m�o�ru�I�nt��uh#rx|�ªn��t/r��Mh�o$ysjlmMh#r¨r�h#��t·�xt�wuh�q»�:f�h#js¬/h#m?¦¯h#�4É
wuk/�ur#ª

@=E�ïA>CE8@)<May¤
e¦¥�åc§ ì�Y�¨¥ Y"©¥ Lxæ«ª.Û�GMa¬¯®0by°

ú�RCE/B�E�Yp¥�`^aVQ�RAE�\]E/×=Q�GM>*Q4B4<->AaxßME�B#axE
Ø$G-Ø$E�>nQ4ÚCØç<?>Ó@)¬¯®
`^a°Q4RCE�@C`2;0E�B4E�>AÛ�E*`Ù>�<�±�`ÙØ Ú=Q4RA<?\V<?>CÞM\]EZ_�E·QuúVE�E/>�Q�RAE*QuúVG
\ÙE�×=Q4G->Aa/à Õ RAE�B4E°<?B4E"Quú[G�Ø�<?`Ù>�Û·GMØ$×ÓGM>CE�>nQ4ap\]E8<-@=`Ù>CÞ�Q4GZ<
×CB4E/Û�`Ùa�EXegf�Ø�E8<-a�ÚCB4E�Ø$E�>nQ.¤�Û�<-\]`Ù_CB#<IQ�`ÙG->´G-N�Q�RCE�@=E·Q4E/Û·Q�G-B
Q4G°Q�RAEKRC`ÙÞ-RAE/axQV×�GMa4ax`Ù_C\ÙE�×CB4E/Û�`Ùa�`ÙG->*<->A@Za�`]ØTÚC\Ù<?Q�`ÙG->ZG-NFQ�RAEY ¥ L@e ¥ bTa�×ÓE8Û�Q�B4ÚCØ�à[SVU
W�Ø$E/<-a�ÚCB4E/@�Q4RCE � Ø�<-a4aTÚAauÜ
`Ù>CÞ�<�a�<-Ø$×C\]E G?NVì-Y-Y$×C_³öFH�G-N�E�\ÙE/Û·Q�B4G->�<?>Ó@´Ø ÚCGM>�@C<?Q4<Cî
ú�`]Q�R�Q4RCE°B4E/a�ÚC\lQG¤²e f å üMY�PÓæ/÷³Q ÷�P�LeauQ#<IQ�b^Q ÷�P�L�a�â=auQ�b%´E/ê,´�µ·õ*å¸üMY�PAæ8÷$Q¶PMü$%´E/ê,´�µ·õ � ý:� à Õ RA`Ùa�`^a"Q4RCE�Ø$GMaxQ
×CB4E/Û�`Ùa�E�a�`]>AÞ-\ÙE�Ø$E/<MaxÚCB4E�Ø$E/>MQ�G?N�Q�RAE � Ø�<-a4a�Q4G�@C<?Q�E-à
Õ RCE�ÚC×0@C<IQ4E/@ úVG-B4\^@�<¯ß-E�B#<?ÞME�`ÙaDe f å ü-YM÷-èMü=QìMý%´E/ê,´�µ·õ � ý=î�é�� àpë�> Õ <?_A\]Eñæ�Q4RCEùßI<?B4`ÙG-ÚAa�Û�G->nQ�B4`Ù_CÚ=Q�`ÙG->Óa
Q4G�Q4RCE´axâ=axQ�E�Ø�<?Q�`^Û�ÚA>AÛ·E/BxQ#<?`Ù>MQuâ�<-B�E�axRAGIú�>Fà Õ RCE)@CG-Ø$`lÜ
>A<->nQ ÚC>AÛ�E�B�Q4<?`Ù>nQ�`ÙE/a°<-B�EZ@CÚCE�Q�G�Q�RCE � _�GMa�G->�axQ4<IQ4`ÙaxQ�`^Û�a

·�¸º¹m»�¼ ���«¥«�nh"�Mmn�#h���wxt/jsmIwujlh4r:jsm$£�h�½�¾y¿�À
k8mZwu�nhjÁOÂÄÃnw[�^k��Á$Å k/£Mwxt/jsmMh�o �]�uk8�Ä©/�/�"�n£²�²Æ�k/�¹���:f�§[�Mm�©
oMt�wxt-ª
Ç[mn�#h4��wxt�jsm?wez*vV£�h�½F¾�¿ÈÀ�| ¡Fysh#�4w��uk8mMr £��nk8mMr
ÉAh#�Mwuk/m�r���t�ylh Ê/� µ·ÁÉAh#�Mwuk/m�§¨h#r�k8ys�Mwujsk/m Ë Ê
§¨h#�#k/jly0g-��t�ysh Ë Ë
§¨h#�#k/jlyÓ§[h4r�k8ys�Mwujsk8m Á ÁÌ"Í Í ¡�Î"�#jsh#mn�4z Ê µÉAh#�Mwuk/m�§¨h#��k·¦8t�y Ç Æ
È«t����?¬��uk8�nmnoMr Ç ËÏ Â v � | Ê Ê
qF��f µ/µ µ8µ¢�¡F� µ/µ µ·©
¥�k�wxt/yÓr�zMr�wuh4�°t�wujs� Ê.Ë ©8Á
gIwxt�wujsr�wujs��t/y À8Ç Æ�À
¥�k�wxt/y Å8© Å8�

<?>A@�Q4G�Q�RCE�\ÙE�×=Q4G->�E�>AE�B4Þ-â�a4Û�<-\]E�Û�<-\]`Ù_CB#<IQ4`]GM>Fà Õ RCE�â�ú�`]\Ù\
_ÓE)B4E/@=ÚAÛ�E/@�ú�`]Q�R�`]>ÓÛ·B4E/<-a�E/@�axQ4<?Q�`^auQ4`ÙÛ/a `Ù>ùQ4RCE � _ÓGnaxGM>
<?>A@�Û/<?\Ù`]_CB#<IQ4`]GM>�@C<?Q4<´a4<?Ø$×C\ÙE/a/à»;�`Ù>AÛ·E�Ø�<?>�â�a�`ÙØ ÚC\^<IQ4`]GM>
×A<?B#<?Ø$E�Q�E�B#a <-B�E)Û·GM>AauQ4B4<-`]>AE/@�_�â�@C<IQ#<�Û�G->nQ�B4G-\Va�<-Ø�×A\]E8a�î
Q�RCE/`]B"ÚC>ÓÛ·E�B�Q4<-`]>nQ4`]E8aK<-B�E axQ4<?Q�`^auQ4`ÙÛ/<?\«<?>A@�<?B4E°E·Ö=×�E/Û·Q�E/@�Q�G
_ÓE
B4E/@=ÚAÛ�E/@$ú�`]Q�RZØ$GMB�E�@A<IQ4<T<-a¨ú[E/\]\ àºÐVâ�Q�RCEKE�>A@ZG?N í ÚC>
ì*Q�RCE Õ E�ßI<IQ4B�GM>�E·Ö=×�E�B4`]Ø$E/>MQ#a"axRCGMÚC\^@�_�E�<?_C\ÙE Q4G�B�E8@=ÚAÛ·E
Q�RCE�ÚA>AÛ·E/BxQ#<?`Ù>MQuâ*G->Ñegf _�E�\ÙGIú ì-Y¯%´E�êj´:µ·õ-à
ÒÔÓ ÔeÎ��»ÒÓÍD� Õ ÔOÐ«Í�Ö¶���Z�Z�=Ñ¨Îd���b�«Ì»Í
SVUKW <?>A@+UKY�Ø$E/<MaxÚCB4E/@�@=`ÙB�E8Û�Q�\Ùâ�Q�RAE � _ÓGnaxGM>Xú�`^@�Q�R× f ÚAax`Ù>CÞ.Q�RAE)RA`]ÞMRXQ#<?`Ù\�G?N�Q4RCEÄe ¥ @=`^auQ4B�`Ù_CÚ=Q4`]GM>Fà Õ RCE
ú�`Ù@=Q�R�`Ùa�@CE·Q�E/B�Ø$`Ù>CE/@�_�âZ>CGMB�Ø�<?\Ù`�±�`Ù>CÞ Q4RCE"×CB4E/@=`^Û�Q4E/@)ax`ÙÞ?Ü
>A<?\�<->A@�_Ó<-Û#Ý�Þ-B4G-ÚC>Ó@Äe ¥ @=`ÙaxQ�B4`Ù_CÚ=Q�`ÙG->.`Ù>�Q4RCE$B�E/Þ-`ÙG->�G-N
ý?Y$Ø=e ¥ Ø è-YRÙ
E�êj´:µ·õ�<->A@�Q�RCE/>)ïCQxQ4`]>CÞZQ�RCE�×CB4E/@C`ÙÛ·Q�E/@
axRÓ<?×�E.G-N Q4RCE�Û�<?>Ó@=`Ù@A<IQ�E.E�ßME�>nQ4a)`Ù> Q�RCE.Q4<-`]\�B4E�ÞM`]GM>�è-YØÚe ¥ Øçì-Y-YÛÙ
E�êj´:µ·õ*ú�RC`^Û#R�`ÙaTØ$GMaxQTaxE/>Aa�`lQ4`]ßME�Q�G�Q�RCE
ú�`Ù@=Q�RFàÓSVU
W�RA<-a¨Q�RAEKØ$GMaxQ[×AB�E8Û·`^axEKØ�E8<-a�ÚCB4E�Ø$E�>nQ¨G-NFQ�RC`^a_ ÚA<?>nQ�`]Quâ-în_A<MaxE8@$G->*÷ný?Y�×C_Fö³H:G-N»@C<IQ#<�¤ × f å ì?YM÷Mì�QÜS�æ%´E�êj´:µ õ îF`Ù>.ÞMG�G�@.<?ÞMB�E/E�Ø$E�>nQ"ú�`lQ4Rù;&% ×CB�E8@=`^Û�Q�`ÙG->Óa � SG��à
W�`]ÞMÚCB�E�÷Xa�RCGIúpa$Q�RAE4e ¥ @=`ÙaxQ�B4`Ù_CÚ=Q�`ÙG->�`]>øQ4RCE�E/\]E8Û�Q4B�GM>
Û#RA<?>A>CE�\�ÚÓaxE8@�NPGMB"Q�RCE × f Ø$E/<MaxÚAB�E/Ø�E/>nQ/à Õ RCE�ÚC×0@C<?Q�E/@
ú[GMB�\^@)<¯ß-E�B#<?ÞME�`^ay¤ × f åÄì=æ8Y-éÝQÄý?YÝ%´E/ê,´:µ�õ � S5� à
Þ � 
³Ö��¹ÎBß��Ôà#�ºá9�â���FÍ�Îdá
� _ÓGnaxGM>Aap<?QpQ�RCE Õ E/ßI<IQ�B4G->�<-B�E�×AB�`ÙØ�<?B4`]\Ùâ*×CB4G=@=ÚAÛ�E/@´_�â
<?>C>A`]RC`Ù\^<IQ�`ÙG->"G-N�ßI<-\]E/>AÛ·Eã*Lä<nbF<?>A@"<?>nQ4`sá&<°L�<->MQ4`sá�ã0b _ ÚA<-B�Ý=aQ�G � M L � ö b�à¯;�`Ù>AÛ·E�ã _ ÚÓ<?B4Ý�a³Û/<?B4B�âMî�G->�<¯ß-E/B4<-Þ-EMî#<:RA`]ÞMRCE�BNPB4<MÛ�Q4`]GM>°G?N�Q�RAE[×CB4G?Q4G->�Ø$G-Ø$E/>MQ4ÚCØ Q�RA<->�< _ ÚÓ<?B4Ý�a/î/< � ML � ö�b:Q�E/>A@CaKQ�G�_ÓET_ÓG�GnauQ4E/@�`Ù>´Q4RCE)Le<?>nQ�`]Üub�×CB4G?Q4G->�@=`ÙB�E8Û�Ü
Q�`ÙG->Fà Õ RC`ÙapB�E8axÚC\]Q4a:`Ù>´<$Û#RA<?B4Þ-E"<-a�â�Ø�Ø$E�Q�B4âZ@=E·ïA>AE/@�<-a.¤

å^æ�ç å <º>�L � M¨bBA�<�C�f¶ªD<?>�L � ö«bdA:<ºC?f<º>�L � M bBA�<�C féè <?>�L � ö bdA:<ºC f °
ú�RCE�B4E`C?f `^a�Q4RCE � B#<?×C`^@=`]Quâ�<?>Ó@Ñ<º>�L �ëê bBA�<�C�f `ÙapQ�RCE
@=`];�E/B�E/>MQ4`Ù<-\[Û�B�Gna�a"a�E/Û�Q4`]GM>�NPG-B � ê ×CB4G=@=ÚAÛ·Q�`ÙG->Fà»ð�Ø�E8<IÜ
axÚAB�E/Ø�E/>nQ
G-N�Q�RCE�Û#RA<-B�ÞMET<Maxâ�Ø$Ø$E·Q�B4â�`Ùa"a�E�>Aa�`]Q�`Ùß-ETQ�G�Q�RCE



k"l:n"o:qBlÝrZs�t�nps ì�í]s�î�ï@qBt:xðs�lGñOl�npo4òt�óÄô�õ&ö5÷ÈwVîÈ÷Xl�ïøïùõ�s$òsyv:l:ï@qBt:nDl:npoXúÈn"o:w0qBs�îyï�û`w2ü.ü�÷7r�w0ýÝw0ïV÷

)(GeV)
þ

νÿ (eTM
�50

�
100
�

150
�

200

#E
ve

nt
s/

5 
G

eV

1

10

210

310

410

 60) MeV±   = (2118 WΓ

/dof [fit range]   = 19/21
�2χ�
/dof [full range] = 32/29
�2χ�

 dataν� e→W 

 MC + bckgdν� e→W 
bckgd

 )
-1

CDF II Preliminary ( 350 pb

�����²����«¥«�nhjÁ Â ÃMw:�^k��	�pÅçjlm)¡ � ��
�h#¦¯h4m?wur#ªA¥«�Mh7ÃMw:jsr
�=h����^k/�u��h#oTjsm�wu�nh[�uh#¬8jsk8mRË/�·Â?©/�8��Vh�½�ª

W rapidity
0
�

0.5
�

1 1.5 2
�

2.5
�

3
�

W
 C

ha
rg

e 
A

sy
m

m
et

ry

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

 data(stat. + syst.)-11 fb

NNLO Prediction(MRST2002)

CTEQ6M PDF Uncertainty Band

-1
 L = 1 fb∫CDF Run II Preliminary 

�����²���p��£�h�t/r��-�uh�o��Kv�� �:Å�� |¨�4k8����t·�uh�o$wuk$�«¥¡�¢�Æ.É��M�uh�o-js�4É
wujsk/mÓªC¥«�Mh�£nt/mno$jlysys�nr�w��xt·wuh#r[wu�Mh��xt/mn¬/hKk��»�nmn�4h4��wxt/jsmIw z�k8m$wu�nh
�«¥¡�¢ �M�uh�o-js�4wujsk8mÓª
B4<?Q�`ÙG�G?N�ã�<->A@R< _ ÚA<?B4Ý�Û�G-Ø$×�G->CE/>MQ#a�G-N³Q�RCENU¨U
W�a/à���GIú:ÜE�ß-E/B/îMax`Ù>AÛ·EpQ�RCEp\ÙG->AÞ-`]Q�ÚA@=`Ù>A<-\ÓÛ·GMØ$×ÓGM>CE�>nQ¨G-N�Q4RCE�>AE�Ú=Q4B�`Ù>CG
Ø�GMØ$E�>nQ�ÚCØ `Ùa:>AG?QpØ$E/<MaxÚCB4E/@Fî�Q�RCE�<-a�â�Ø$Ø�E�Q�B4âZRA<Ma:_ÓE/E�>
Ø�E8<-a�ÚCB4E/@�Q4B4<M@=`]Q�`ÙG->A<-\]\Ùâ*<-a.¤

å L����·b�å <º>�LäLGM[bBA:<����øªD<º>�LäL-ö�bBA�<����<º>�LäL M bBA:<�� �è <º>�LäL ö bBA�<�� � °
ú�RCE�B4E����p`^a:Q4RCE"E�\ÙE/Û�Q4B�GM>�×ÓaxE/ÚA@=G-B#<?×A`Ù@=`]Quâ-à Õ RAE
GM_Aa�E�B4ß-E/@
<-a�ânØ$Ø$E·Q4B�â�`ÙaF<�Û�G->�ß-GM\]ÚCQ�`ÙG->
G?N�Q�RCE � ×CB4G=@=ÚAÛ·Q�`ÙG->�Û#RA<?B4Þ-E
<-a�ânØ$Ø$E·Q4B�â.<?>A@.Q4RCE �éª å <-a�â�Ø$Ø�E�Q�B4â�G-NVQ4RCE � @=E�Ü
Û�<¯â � ü�� àCSVUKW.RA<Ma¨B4E/Û�E�>nQ�\Ùâ�`]Ø$×C\ÙE�Ø$E�>nQ4E/@*< >CE�úñ<->A<?\Ùâ=ax`^a
Ø�E�Q�RCG=@.Q4RA<IQ @=`ÙB4E/Û�Q4\]â�B�E8Û·GM>AauQ4B�ÚÓÛ�Q4a,C f NPB4G-Ø � J L:\
E�ß-E/>nQ4a/î�ÚAa�`]>CÞøæ�NP_³ö³H)G-N°@C<IQ#<Cà Õ RAE�<?ØT_C`]ÞMÚC`]Quâ�@=ÚCE�Q�G
Q�RCEK\]GM>CÞ-`]Q�ÚA@C`]>A<-\A>CE/Ú=Q�B4`Ù>CG Û·GMØ$×ÓGM>CE�>nQ[Û/<?>Z_�E�×A<-BxQ4\]âTB�E�Ü
axGM\]ßME/@�G->ø<�auQ#<IQ4`ÙaxQ�`^Û�<-\�_A<-a�`Ùa�NPB�GMØ Q�RAE´Ýn>AGIú�>!�¶ª å
@=E/Û/<¯â*@=`^auQ4B�`Ù_CÚ=Q4`]GM>�<?>A@Ñ<?>�L �ëê bBA:<ºC?f�à�W¹`ÙÞ-ÚAB�EjPZa�RCGIúpa
Q�RCE�Ø�E8<-a�ÚCB4E/@ø<-a�â�Ø$Ø�E�Q�B4â�<Ma*<�NPÚC>ÓÛ�Q�`ÙG->óG?NjC?f Û�G-Ø�Ü
×A<?B4E/@*Q�G�Q�RAETS Õ#"%$ ý?D4U¨U
Wù×AB�E8@=`ÙÛ·Q�`ÙG->Fà

)
&
l

η'-γ�η'(Lepton Charge)*(
�-4 -3 -2 -1 0

z
1 2 3

}
4

 E
v

e
n

ts
 /
(0

.7
5

 b
in

s
)

0
z

20
|
40

60
�
80
�

100
{

)
&
l

η'-γ�η'(Lepton Charge)*(
�-4 -3 -2 -1 0

z
1 2 3

}
4

 E
v

e
n

ts
 /
(0

.7
5

 b
in

s
)

0
z

20
|
40

60
�
80
�

100
{

Background Subtracted Data

SM MC

F
ir

s
t 

(L
a
s
t)

 b
in

 i
s
 u

n
d

e
r 

(o
v
e
r)

 f
lo

w

Combined Channel

�����p�)(�³�:�K�uh#r��ny{w��^k���wu�nh��x��t��u¬/h4É�r�js¬8mnh#oT�xt/�Mj]o-j{w z�oMj+*Ch4�uh#mM�#h
k/�¹¡-,���t/mnoMjlont·wuh#r#¤=t·�Ùwuh4�¨£nt/�x�-¬��uk8�Mm�oTr��M£Mw��xt��4wujsk8mÓª

. Ó Ô0/�Ï�MÏVÌ21TÎ#ÏVÐVÑ«ÒAÍ-Ô^ÏVÌ
Õ RCE�;&% `ÙØ$×C\Ù`]E8a¨Q4RA<IQ[Q�RCE
E�\ÙE/Û·Q�B4GIú[E8<?ÝTÞM<?ÚAÞ-Ep_�GMa�G->Aa �
<->A@�� Û�<->X`Ù>nQ�E�B#<-Û·Q�ú�`]Q�R+G->AE)<->CG?Q4RCE�BTQ�RCB4G-ÚAÞ-RùQ4B�`Ù\Ù`]>=Ü
E8<?B�<->A@ _ ÚÓ<?B�Q�`^Û"ÞM<?ÚAÞ-E"_ÓGnaxGM>�ß-E�B�Q�`^Û·E8a�àA;�Q�ÚA@=â)G?N�E/ß-E�>nQ#aÛ�G->nQ4<-`]>C`Ù>CÞ�×A<?`ÙB4aKG?N[ß-E/Û·Q�GMBK_�GMa�G->AaK×CB4GIß�`Ù@=E8aK<)a�E�>Aa�`lQ4`]ßME
Q4E/axQ�G?N«Q�RAE�;&% a�`]>ÓÛ·E°×CR�â=a�`ÙÛ/a�_ÓE/â-GM>A@)Q�RCE�;&% Û·GMÚC\^@´<?\]Ü
Q4E�B
Q�RCE�Û�B�Gna�a
axE8Û�Q4`]GM>Aa"<?>A@�Q�RCE$×CB4G=@=ÚAÛ�Q4`]GM>�Ý�`Ù>CE�Ø�<IQ4`ÙÛ/a�à
ë�>�<M@C@=`]Q�`ÙG->Fî0@=`Ù_ÓGnaxGM>)×AB�G=@=ÚAÛ·Q�`ÙG->´B4E�×CB4E/a�E�>nQ#ap<$Q�E8auQK_ÓE8@
NPGMBpaxE8<?B#Û#R�<?>Ó@)@CE·Q�E8Û�Q4`]GM>�G-N¹Q4RCE3�p`ÙÞ-Þna:_ÓGnaxGM>Fà

ð�\]\�<-a4axG=Û·`^<IQ4E/@T×CB4G�@CÚAÛ�Q4`]GM>�×AB�G=Û·E8a�a�E/a�`]>�ß-GM\]ß�`Ù>CÞ"×A<?`ÙB#a
G-N � îm�'<?>A@OH�_�GMa�G->Óa�RA<¯ß-E"_�E�E/>�@=E·Q4E/Û�Q4E/@³îÓú�`lQ4R´Û·B4GMa4a
a�E/Û·Q�`ÙG->Aa `]>ùE�ÖCÛ·E�\Ù\ÙE�>nQT<?ÞMB�E/E�Ø$E�>nQ°ú�`]Q�R ;&%×CB4E/@=`^Û�Q4`]GM>Aa�àÐVG?Q4R+SVU
W <->A@ùU
Y´Ø$E/<MaxÚCB4E/@�`Ù>AÛ�\]ÚAa�`Ùß-E*Û�B�Gna�aTaxE8Û�Q�`ÙG->Óa
NPGMB �ë� ×CB4G=@=ÚAÛ·Q�`ÙG-> � è:�»<->A@$�FH�×CB4G=@=ÚAÛ�Q4`]GM> � æ8Y:��à
46587 � H:9<;>=@?A;�B�?+CED�FHGJILKA? BNML=LOJP<O>QRC
Õ RCE � HX×CB4G�@CÚAÛ�Q4`]GM>ùÛ�<?>�_�EZÚAa�E/@.Q4G�auQ4ÚA@=â�Q�RCEZÞn<?ÚCÞME
axQ�B4ÚAÛ�Q4ÚCB4E�G?N0Q�RCE
;&%�à Õ RAEp`]>nQ4E�B�NPE�B4E�>AÛ�Ep<?Ø$G->CÞ
Q4RCE�Q�RAB�E/E
Q4B�E/E·Ü�\]E/ß-E�\Ó@=`Ù<-Þ-B#<?Ø�a«`Ù>nßMG-\Ùß-E8@T`Ù> � H*×CB4G=@=ÚAÛ·Q�`ÙG->ZÛ·B4E/<?Q�E8a
<7±�E/B�Gp`Ù>°Q4RCE�Û·E/>MQ4E�B�Ü G-NOÜ Ø�<Ma�aF<->CÞ-ÚA\Ù<-B�@=`^axQ�B4`]_CÚCQ�`ÙG->S�I�_�E·Ü
QuúVE�E/>°Q�RAE � <?>A@°Q�RCE�@=`ÙB4E/Û�Q4`]GM>TG-NCQ�RAEV`Ù>AÛ�G-Ø$`]>AÞ _ ÚA<-B�Ý=a/àU
Y�Ø$E/<MaxÚCB4E/a�Q4RCE�Û#RA<-B�ÞME·Ü�ax`ÙÞ->AE/@T×CRCG?Q4G->=Ü�\ÙE�×=Q4G->$B4<-×C`^@=`lQuâ
@=`];0E�B4E�>AÛ�E
@=`^axQ�B4`]_CÚCQ�`ÙG->Fî=ú�RC`^Û#R*`^a:axE/>Aa�`lQ4`]ßME�Q4G Q4RCEKB#<-@C`Ù<?Ü
Q4`]GM>�<?Ø$×C\Ù`]Q�ÚA@=EN±�E/B�GÓànW�`ÙÞ-ÚCB4E
ýTa�RCGIúpa�Q4RCE�Û#RA<?B4Þ-E�Ü�a�`]ÞM>CE/@
B#<?×C`^@=`]QuâT@=`];0E�B4E�>AÛ�E�`]>$_�G?Q�R�E/\]E8Û�Q4B�GM>�<->A@�Ø ÚCGM>$Û#RÓ<?>C>CE/\eî
GM_=Q4<-`]>CE8@Z_�âZU
YTÚÓax`Ù>CÞ$è-Y-Y ×C_³öFHpG-N¹@C<?Q4<Cà Õ RCE"GM_AaxE/B�ßME/@
@=`^axQ�B4`]_CÚCQ�`ÙG->�`^a"Û·G->Óax`^auQ4E�>nQ�ú�`]Q�R�Q�RCE�;&% ×CB4E/@C`ÙÛ·Q�`ÙG->�<->A@
RA<Ma�<"axRÓ<?×�E�`]>A@C`ÙÛ/<IQ�`Ùß-E�G-NÓQ4RCEpB#<-@=`^<IQ4`]GM>T<-Ø�×A\]`]Q�ÚA@CE«±�E/B�GÓî
<-\lQ4RCG-ÚCÞMR*Q4RCE�B4E/a�ÚC\lQ�`^apaxQ4<IQ4`ÙaxQ�`^Û�<-\]\ÙâZ\Ù`]Ø$`]Q�E8@³à

465UT � �WV�QRC6=6MYXZB�?+C@D
ðVQ$ã ä)å æMà èMé Õ E�êTîFQ4RCE�;&% ×CB4E/@=`^Û�Q#a`>�L � �Kb�å ÷AàTS$Q
YAà ìMý�×C_ � æ-æy� à�UKY�B�E8Û·E�>nQ4\]â.ÚC×0@C<IQ4E/@ùGM>øæZNP_³öFH�G-Np@C<IQ#<
`]Q4a�×CB4E�ß�`]GMÚAa´E/ßn`^@=E/>AÛ·E�NPGMB � � ×CB�G=@=ÚÓÛ�Q�`ÙG->�`Ù> E/ß-E�>nQ#a
ú�`]Q�R$Q4RCB�E/EpÛ#RA<?B4Þ-E8@°\ÙE�×=Q4G->Aa � æ¯ì5��à Õ RCE�âTØ�E8<-a�ÚCB4E�>�L � ��b
å ìY[ S M¹H]\ ^öFH_\ ô ×C_Fà»ë�>.ú�`Ù>nQ�E/BTì?YMY?S)SVUKWó×CB4E/a�E�>nQ�E8@�Q4RCEZG-_CÜa�E�B4ßI<IQ�`ÙG->�G-N$Q�RCE � ��×CB4G=Û·E/a4a�_Ó<-a�E/@'G->¸æMà]æùNP_ ö³H G?N
@C<?Q4< � æ/÷:��à«ë�>+Q�RC`^a�<?>A<-\]â=a�`Ùa$<�a�`]ÞM>C`lï�Û�<?>nQ$`]Ø$×CB4GIß-E/Ø$E�>nQ



kml:npo�qBlXr�s�t:n"s u7s�vGwVsyx

 [GeV]TÈ
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¡.£*¤[À4§,µ¶�²�¶�§,¡' ¸ #Ç* 4µg¡.¬a§*¬2§*µ»²�µg¡' #¨.µ§*·gÀ#£*µ¬f¡'¨�§,²�µg¡¸Ó°¬' # Næ�²�Å,¹
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¡.£*µÆócÎ� �¡�¬^À��§*µ�µ� #·�ç*¦
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æa²�Å*¦�¨. z÷(!{¬f¦�ª`ª~§,¨.²�Í# 4¬�¡'�� ¸ª`£�¬f¡2¨' �À� 4µ�¡ êNë æw§*µ¶ ë/í
¡.£*¤îª~§*¬.¬`ª³ �§*¬'¦�¨. #ª` #µg¡.¬`§*µ¶c¡.�� v�� #Ç5§5¡.¨'£�µ;À#£*ª»Â²�µ� �¶
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¨�§,·zÐ@²T¶%¡.��½N�I� #¨. �´�£*¨. *ç�ÂÒ£,¡.�� �ÈS¤Ò #¨.²�ª` 4µ�¡�¬¢§,¨. |µ�£5Ðã§*¶S¹
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(Run I/Run II, March 2007)

 jj→+W
top
recoLepton+Jets: CDF M  2.4±

i
171.6 

)
j-1

(1700 pb

Lepton+Jets: CDF Matrix element  2.1±172.7 
)
j-1

(1700 pb

Dilepton: D0 comb.  6.4±173.7 
)
j-1

(1000 pb

 weight.νkDilepton: D0  6.8±
i

172.5 
)
j-1

(1000 pb

Dilepton: D0 Matrix weight  7.0±
i

175.2 
)
j-1

(1000 pb

 with xsec.z pt
l

Dilepton: CDF t  5.4±170.7 
)
j-1

(1200 pb

TDilepton: CDF lepton p   21± 156 
)
j-1

(1800 pb

Dilepton: CDF Matrix Element  4.3±
i

170.4 
)
j-1

(1800 pb

 weight.νkDilepton: CDF  6.1±172.0 
)
j-1

(1800 pb

New for summer 2007 (preliminary)
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£,´/Á ¶S 4À4§yÉ¾¤�¨'£S¶S¦
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¨' �Àu¡'²�£*µ £*´�ª³£*¡'²�£*µ £*´�¡'�� �Á ÂÒ£�¬'£*µ ²�µ ¡.�� v¡.£*¤S¹1¥g¦§,¨.©
¨' �¬�¡'¹ ´�¨�§,ª` wÓ°À�£g¬qÁLÂ4åu½2æa²�Å*¦�¨. E÷�@w§,µ¶J÷�8Æ¬f�£5ÐÏ¡'� `À#£�¬qÁ�Â
¶S²�¬f¡'¨.²�Â�¦S¡'²�£*µ
¬I£*Â¬' #¨.Ç* �¶¢²�µ ë/í ¶S²�·� 4¤S¡'£�µw§*µ¶ êNë æJ¬f²�µ�Å*·� 
·� 4¤S¡'£�µ|ó Î� �¡�¬zÀ#§*µ¶S²T¶�§5¡. / 4Ç* 4µ�¡�¬I¨' �¬f¤Ò 4À�¡'²�Ç* 4·�É�½

Ã�¬f²�µ�Å¾÷`´�Â1032³£,´@¬'²�µ�Å�·� ~·� #¤�¡'£*µ�ó Î� �¡�¬Ñ§,µ¶�¶S²�·� #¤S¡.£*µ
À#§,µ
¶S²�¶§5¡' � 4Ç* 4µ�¡�¬ ë�í ª³ �§*¬'¦�¨. 4¬1º°¿d� í ½ í ÷��N í ½ í @LBÓ ¬�¡�§5¡�å
 í ½ í @q�SÓ°¬'ÉS¬�¡uå{ÓÄº ¿ÆÅ í ½�÷(@[§,¡-=L8¢X ê ½ Ç�½�åuçSÐ@²�¡'�dº ¼ ñ ÈS 4¶
¡'£³¡'�� »º�¼ Ç5§*·�¦� �½

Ã�¬f²�µ�Å�÷�½$��´�Â3012w£*´Ñ¬f²�µ�Å*·� v·� #¤S¡.£*µ ó Î� �¡�¬�À4§,µ¶S²T¶�§,¡' 
 #Ç* 4µg¡.¬ êNë æcª³ �§*¬'¦�¨. 4¬tºÀ¿È� í ½ í ÷A í ½ í 8�Ó ¬�¡�§5¡uåt í ½ í !
Ó°¬'É%¬f¡�åNÓÄºÀ¿ Å í ½�÷��{§5¡#=¢8LX ê ½ Ç^½ å�½ êNë æB§5¡'¡' #ª`¤S¡. 4¶³§,·T¬f£!§
��¤
§,¨�§,ª` �¡. #¨�¬ ñ ¡�ç�£*Â�¡.§,²�µ�²�µ�Å|¬f²�ª»¦·e¡�§,µ� 4£*¦¬'·�É|ÂÒ£,¡.�«´�¨.§�Àu¹
¡'²�£*µ¬(4#º/¼�� í ½ !;BL í ½ �¢��Ó ¬�¡�§5¡uå< í ½ í ��Ó°¬'ÉS¬�¡uå[§*µ¶ÉºÀ¿
� í ½�÷�8Ê í ½�÷ í Ó°¬f¡.§,¡�å� í ½ í @vÓ°¬'ÉS¬�¡uåu½1s@ �À� #µg¡.·�É êNë æî¤�¨' #¹
¬f 4µ�¡. 4¶|§`µ� 4ÐÏ§,µ§*·�ÉS¬'²�¬IÐ@�²�À��|ª` 4§�¬f¦¨' �¬Fº ¿ �Ë¶ í W í @< 
í ½ í @¢Ó°¬f¡.§,¡�åt í ½ í !�§*µ¶`¡'� #¨. �´�£*¨. z #Èg¡.¨.§�Àu¡�¬^§Ñª`£�¨' {¬f¡'¨.²�µS¹
Å* #µg¡!¦�¤�¤Ò #¨�·�²�ª`²�¡(43º ¿�Å í ½ í ��§5¡A=¢8¢X ê ½ Ç�½�½ � ·�·�¨. 4¬'¦�·e¡�¬
§,¨. ³À#£*µ¬'²�¬f¡' 4µg¡!Ð@²�¡'�¾ºS¼ ¤�¨. 4¶S²TÀu¡.²�£�µ¬!Ð@²�¡'��²�µ«¡'�� `¦�µÀ# #¨'¹
¡.§,²�µg¡'²� 4¬4½
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?7Wg3�)�3��.�� g0H�1)�-��.��3u+����40q����+���0H�1)�� U -������4 »� U 013.)�x�3u+!�� 
01�� gd���3!��3��*���� ��u�4 g+��e+g����3!3�xy3. ,��0N�#��_aX@baRS���4d�3.��W�3.)@������W���W�3
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�&�.Ô"Õ/��Ö��7�°×Ò�ÙØ����JÚ-� �/ÛNÜ�� �/�N�Ý�[���ÞÖN��×�;�T�N�

�I�� �¬'²�µ�Å�·� v¡'£*¤ ¤�¨.£%¶�¦Àu¡.²�£�µ�ª` 4À��§*µ�²�¬'ª ²�µ%Ç�£*·�Ç* 4¬¢ #·� 4Àu¹
¡.¨'£5ÐN 4§*©[¤�¨.£S¶S¦À�¡'²�£*µ¢£*´2§Ñ¡.£*¤�¥g¦§*¨'©`Ç%²�§Ñ¡'�� �ÁÊè�¸IÇ� #¨'¡' �È
Ó°è¸§,µ
¶Jß!À��§*µ�µ� #·Ò �È�À��§*µ�Å* �£,´�§[Ç%²�¨'¡'¦
§,·�Á ÂÒ£�¬'£*µ
å�½%�I� 
 #È%¤Ò #¨.²�ª³ 4µg¡.§,·�¬f²�Å*µ§,¡'¦�¨. �À�£�µ¬f²T¬f¡.¬I£,´a¡'� [Á ¶� 4À#§yÉÆ¤�¨.£%¶S¹
¦À�¡.¬!¤�·�¦¬/¡�ÐN£Æ£�¨/¡'��¨. # /Î� �¡�¬#ç(²�µÀ#·�¦¶�²�µ�Åw£�µ� <¸»¥g¦§*¨'©³Î� �¡
´�¨.£*ªã¡.�� ~¶S 4À4§yÉ|£,´¸¡'�� ³¡'£�¤«¥g¦§*¨'©ð½ðò1µ�ß�¹1À��§*µ�µ� #·7 4Ç* #µg¡�¬
§B¬f �À�£*µ
¶u¸`¥�¦
§,¨.©�Î� #¡³À�£�ª` 4¬»´�¨'£�ª ¡.�� EÁÊè�¸`Ç� #¨'¡' #Èð½�ò1µ
èH¹1À��§,µµ� #·N #Ç� #µg¡.¬[§�¬' 4À�£�µ¶wÎ� #¡³£�¨'²�Å*²�µ§5¡. 4¬Ñ´�¨'£�ª ¡.�� E¨' #¹
À#£*²�·�²�µ�Å³·�²�Å*�g¡f¹1¥g¦§,¨.©`§,µ¶Æ§Ñ¡.��²�¨�¶¢·�£5ÐI¹áàFâ¢Î� #¡@²�¬N¤�¨.£S¶S¦À� �¶
§,¡�·�§*¨'Å� #¨PãJ¡'��¨.£*¦Å*�;¡'�� «¬f¤·�²�¡f¡.²�µ�Å�£,´!¡'�� �²�µ�²�¡'²T§,·/¬�¡�§5¡. 
Å�·�¦�£�µÆ²�µg¡'£~§<¸ é¸{¤§,²�¨�½

�I�� ¸¤�¨.£%¶�¦Àu¡.²�£�µÑÀ�¨.£�¬.¬2¬' 4Àu¡.²�£�µÑ²T¬2¤�¨. 4¶�²�À�¡' 4¶�¡'£{ÂÒ  í ½ B¢B
§*µ¶¾÷*½ =;B¢¤�Â�²�µ|¡'� äß³§,µ
¶|è{À��§*µ�µ� #·T¬z¨. 4¬'¤Ò 4Àu¡.²�Ç� #·�É�Oe÷�B�RHç
§*Â
£�¦S¡z�§,·�´a¡'�§*µÆ¡.�� Ñ¤§*²�¨@¤¨'£S¶S¦À�¡'²�£*µ|§,µ
¶ÆÐ@²�¡'�v§³ª[¦À��
·T§,¨.Å* 4¨2Â§�À�©gÅ�¨'£�¦�µ¶(½�å�µ�¡'� ¸£*¡'�� 4¨a�
§,µ¶(ç4¡'�²�¬aª` 4À��§*µ�²T¬fª
§*·�·�£5Ðz¬�§Ñ¶S²�¨. 4Àu¡I§*À4À� 4¬.¬7¡.£�¡'�� �µ ®�æ êÞç ¼ ª~§5¡.¨'²�È` #·� #ª` #µg¡4ç
§*µ¶~À#§*µ¢Â
 �¦¬' 4¶³¡'£»¡' �¬�¡�¡.�� MµÉ¶H·�¬f¡'¨.¦Àu¡.¦�¨' {£,´(¡'� z¡'£�¤
À��§*¨'Å� 4¶ÆÀ�¦�¨.¨' 4µg¡I²�µg¡' 4¨.§�Àu¡'²�£*µ2½

ò1µ�£*¨�¶S 4¨!¡'£w �È%¡'¨�§*À�¡�¡'�� ¢¬'²�µ�Å*·� `¡'£�¤�¬'²�Å*µ§*·7´�¨'£�ªá¡'� 
À��§*·�·� #µÅ*²�µ�Å�Â§�À�©%Å*¨.£*¦�µ¶�¶S£�ª`²�µ§,¡' �¶�¶�§,¡.§*¬' �¡�ç�ÂÒ£,¡.�� #Èg¹
¤Ò #¨.²�ª` 4µ�¡�¬�¦¬' �Ç5§,¨.²�£�¦¬(ª[¦�·e¡.²*Ç5§,¨.²T§5¡' 7¡. 4À���µ²�¥g¦� �¬#½ ë�í ¤¨' #¹
¬' #µg¡' �¶«¡'��  ñ ¨�¬�¡³ #Ç%²�¶� #µÀ# ¢£,´{¬'²�µÅ*·� ~¡'£�¤c¥�¦
§,¨.©B¤�¨.£S¶S¦À�¹
¡.²�£�µ¢¦¬'²�µ�Å í ½ =�´�Â1032@£*´2¶�§5¡�§ÊO�÷(=�R�½ ë�í ¬f �§,¨�À��� 4¶³´�£�¨¸¬'²�µÅ*·� 
¡.£*¤wÐ@²e¡.�w¡'��¨. # Ñ§*µ§,·�ÉS¬f²T¬@ª` �¡.��£S¶�¬(4¶S 4À#²�¬'²�£*µE¡'¨. # �¬ÑÓ ë �zåuç
ª~§5¡.¨'²�È» 4·� 4ª³ 4µg¡{Ó°¼vöNå7§,µ¶³§/µ� #¦�¨�§,·Sµ �¡�ÐN£*¨.©¢Ó�è>è/åu½ ë ²T¬�¹
À#¨'²�ª`²�µ§*µg¡.¬�§*¨' �À�£�µ¬f¡'¨.¦Àu¡. 4¶/Ð@²e¡.�Ñ§I·�§*¨'Å� 7µg¦ª»ÂÒ #¨�£*´g©%²�µ� �¹
ª~§5¡.²�ÀÑ£*Â¬' #¨.Ç5§,Â�·� 4¬�Ó ë �!çéè>è/åI£*¨zÂ%ÉÆ #Ç5§,·�¦§5¡.²�µÅ~¡'�� [¶S²e´\¹
´� 4¨' 4µ�¡.²�§*·¤�¨.£*Â
§,Â�²�·�²�¡�É³£,´�¬f²�Å*µ
§,·¦
¬f²�µ�Å�¡.�� �¬'²�µÅ*·� z¡'£�¤¢¼vöz½
ê £�ª»Â�²�µ�²�µ�Å|¡'� ~¡'��¨. # Æ§,µ§*·�ÉS¬' 4¬ ë/íwñ µ¶¬»§ê!½ Q¢ë;¬'²�Å*µ§*·
§*µ¶vª` 4§�¬f¦¨' �¬�§Æ¤�¨.£%¶�¦Àu¡.²�£�µ�À�¨.£�¬.¬�¬' 4À�¡'²�£*µB£,´"@
½$�J ÷*½ !
¤�Â2½a�I��²T¬³À#§,µ¾ÂÒ Æ¡'¨�§,µ¬'·�§,¡' �¶�²�µg¡'£v¡'��  ñ ¨.¬f¡³¶�²�¨. 4À�¡[ª` 4§,¹
¬'¦�¨. #ª` #µg¡^£*´Ò¡.�� ,µ ®�æ êÞç ¼ ª~§,¡'¨.²eÈ` #·� #ª` #µg¡�4Lµ ®�æ ��÷*½ !ì 
í ½ �BÓ�£�¨Aµ®�æ(4 í ½ Q;B ÅËí µ®�æ í3Å ÷~§,¡�=L8¢X ê ½ Ç�½�åu½�æa²�Å*¦�¨. Æ÷�Q
¬'��£5Ðz¬�¡'��  ë/í ¨' �¬f¦�·�¡.¬7£�ÂS¡.§*²�µ 4¶ÑÐ@²�¡'�³¡.�� N¡'��¨. # Iª` �¡.��£S¶�¬#½

s@ �À� 4µ�¡.·�É êNë æwÀ#£*µ ñ ¨.ª` 4¶�¡'� � #Ç%²T¶S #µÀ# �´�£*¨�¬f²�µ�Å*·� 7¡'£�¤
¤�¨.£S¶S¦À�¡'²�£*µ;²�µÊ÷*½$8|´�Â 012 £,´!¶�§5¡�§�ç�¦¬'²�µ�Å¾§�ª[¦�·e¡.²�Ç5§*¨'²T§5¡. 
·�²�©� #·�²��£g£S¶/´�¦�µ
Àu¡'²�£*µÑ¡' 4À��µ�²�¥g¦� �Ó�Å*²�Ç%²�µÅ{§>�S½���ë[ �È�À# 4¬.¬�£5Ç* 4¨
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åâæèçêéèëíìÁîÀïÉðòñÎóõôÎöè÷ÁøÁùúîÀ÷ÁøûîýüàîËåõóâþÍÿ ç � ç ü ç ÷ åàø þ��âï óâþºüàþ��
÷ÁîÀ÷ å åâç ïÉæè÷èþ�� öèç�� ñÎþ�	òþ ÷èñ î�
����� çÕÿèï ç����Éù��������ûü çÚî��õöèóâç����
������ ��� !�"�#$!����"%� ç ÿ'&äù(#$!�� !*)+� åõæèç ôÀó�,èù��

-/.1032547698�:/;=<?>569@A6�<CBED�2GFH6�IJIKBMLON/B�B

P æèçRQ þ ñÀñS� ìäôT� ôÎ÷ þ�� åõæèç � îS�ÞåÇóõç üàîÀþº÷Áþº÷èñ é ëU&ÁîËóõåõþÓï � çúåâô
ì¼çýôÎì�� ç óV	Îç øXW îÀ÷Áø åõæÁçýôÀ÷Áç óõçY�Z&¼ôÀ÷��õþ ì � ç\[ ôÀó ñÎçÕ÷èç óâîËåõþ ÷èñ
åâæèçH] îË÷äø_^ ì¼ôS�õôÀ÷ ü î���� çY�`�5� þ óâç ï å�� çÚîËóÉïÉæèç�� îËå Ç/acb
çÕÿ*&¼çÕóâþ ü ç ÷ å�� æäîd	Àç ç ÿèï � öÁøèç øûî\Q þºñÎñS� ìäôT� ôÎ÷feÝþÍåâæûü î����
� ç���� åâæÁîË÷g���`h=� hji ç�kmlCnpo îËå�qSrTst��� Ç �òþ ÷ åõæÁçu&èóâô ø öÁï åâþºôÎ÷
üàô ø çwvYxJvSy{z|^u}|~ �C!C��� P æèç ü î���� ô�[ åõæèç�] ø ç�&äç ÷Áø�
ôÎ÷êåõæèçúåâô�&\� öÁîÀóõð îË÷Áø�Q þºñÎñS�Ýü î����õç��ÅåâæèóõôÎöèñÀæêóÉîÀø þÓî åâþ�	Îç
ç`�¼çÚï å����Ëéòþ ÷Áï ç åõæèç�Q þ ñÀñT� ü îS�V� þ�� öè÷èðò÷èô�eÝ÷/W çÕÿ*&¼çÕóâþ ü ç ÷ åâî �
üàç îS� öÁóõç ü ç ÷ å��¾ôC[ åâæèçÝåõôS& îË÷Áø�] ìäôT� ôÎ÷àüàîS�V�õç���&Áóõô�	òþÓø ç
åâæèç+�ÞåâóõôÎ÷èñÀçY�Þå þ ÷Áø þ óõçÚï å ï ôÎ÷�� åõóÉîËþ ÷Îå�� ôÀ÷ åõæèç+Q þºñÎñS� ü î�����W
ìÁîS� çÚøûôÎ÷ þºå�� ï ôÎ÷ åõóâþºìèöèåõþ ôÀ÷ûåâô åõæèç óâîÎø þÓî åõþ�	Àçêï ôÎóõóâç ï åõþ ôÀ÷
eÝæèþÓïÉæ ñÀóâô�e(� � ôÀñ îËóâþÍåâæèüàþ ï î ��� ,feÝþºåõæ åâæèç\Q þ ñÀñT� ü îS�V� îËå
åâæèç ôÀ÷èç � ôòôS& � ç`	Àç � �'� þ ñÀöèóâçR��)��õæèô�e(�¸åõæèç é ë�&èóâç ø þÓï åâþºôÎ÷
ô�[��_� î�� î�[ öè÷Áï åõþ ôÀ÷ ô�[�� ���3� [ ôÎócQ þ ñÀñT�¸ü îS�V�õç�� óÉîË÷ÁñÀþ ÷èñ
[ óâôÀü�����hêåõô_�Y!�!S!\i ç`kmlCn o �5� þºñÎöèóõçg��"\�õæèô�e(� åâæèçH�R� o
ïÕöèóV	Îç øèçÕóâþ�	Îç ø�[ óâôÀü î ñ � ôÎìÁî �T� å¾åõôm&èóâç ïÕþ��õþ ôÀ÷ ç � çÚï åâóõô�e ç îÀð
üàç îS� öÁóõç ü ç ÷ å�� îS� îw[ öè÷Áï åõþ ôÀ÷ ô�[¾åõæèçjQ þºñÎñS�Z� ì¼ôS�õôÀ÷êü î�����W
îS�V�õöèüàþº÷Áñ åâæèç é ë åõô ì¼çàåõæÁç ï ôÀóâóâç ï å åâæèçÕôÎóV, ô�[ ÷ÁîËåõöèóâç��
P æèç�&èóâçp[ çÕóâóâç ø�	 î � öèç�[ ôÀó¸åõæèç�Q þ ñÀñT� ü î����`W ï ôÎóõóâç��V&äôÎ÷Áø þ ÷èñ
åâôúåõæèçÇüàþº÷èþ ü öÁü ô�[ åõæèç ï öèó�	ÀçSWËþ����f�  )�� x/�V�y oZ� i ç`kmlCn o We ç ��� ì¼ç � ô�e åâæèç � ô�e çÕó çÕÿ'&äç óõþ üàçÕ÷ åâî �S� þºüàþºåK� çÕå ì*, åõæèç Ç/acb
� çÕÿ*&¼çÕóâþ ü ç ÷ å���� P æèç ö&�&äç ó � þºüàþºå ôÀ÷��f� æäî��úì¼çÕç ÷�� çÕå
îËåm��h�h�i ç`k�l�n o Wèî å(qSrTs���� Ç ��WèîÀ÷Áø óõþ�� çY� åõô%��"T�Ri ç�kml�n o
þ�[ ôÎ÷èç åâîÀðÀç��Åþ ÷ åõô îÀï ï ôÎöè÷ å åâæèç Ç/acb � øèþºóâç ï å � þ ü þºå��

� ÷ åõæÁç¸ï ôÎ÷Îåâç ÿòåÃôC[ åõæÁç üàþº÷èþ ü î � � ö&¼çÕó��V, üàüàç åâóõþÓï üàôòø'�
ç � ��� ëýéèé ëýù åâæèçêô�	Àç óâî ��� îËñÎóõç çÕüàçÕ÷ å ô�[ î ��� ôÀì=� ç óV	 îËì � çY�
î�&&äçÚîËó���	Àç óV, ñÀôòô ø�[ ôÎó îweÝþÓø ç óâçÕñÀþ ôÀ÷êô�[ åâæèç�&ÁîÀóâîÀü çÕåõç ó
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